I. Introduction
MINASARC is a case-control study (20 cases and 20 healthy volunteers) designed to assess the inorganic "exposome" by a specific questionnaire concomitantly with the mineralogical analysis (MA) of Broncho-Alveolar Lavage (BAL) fluid by transmission electron microscopy (TEM). One of the secondary objectives of this study is to compare those results with an in situ analysis of some paraffin embedded biopsies by scanning electron microscopy (SEM). We report data from 10 sarcoidosis patients corresponding to the 10 biopsies available for analysis.
IV. Discussion and conclusion Patient N°1 was a 41-year-old man of French origin, public relations worker, and suffering from stage 2-sarcoidosis. The mineralogical analysis of the BAL fluid revealed a high rate of chromium particles compared with the 19 healthy volunteers included in the MINASARC study. Fig. 2 shows the mineralogical analysis of the lymph node biopsy performed by endobronchial ultrasound trans-bronchial needle aspiration (EBUS/TBNA). Optical microscopy revealed the presence of opaque and birefringent particles. Electron microscopy showed the presence of numerous inorganic particles (TiNi and FeCrNi) gathered into a cluster.
Patient N°4 was a 29-year-old woman of French origin, non-smoker, esthetician manicurist and affected with stage 1-sarcoidosis. The mineralogical analysis of the BAL fluid revealed a high level of Sulfur compound particles and silica particles compared with the 19 healthy volunteers included in the MINASARC study. Fig. 3 shows the mineralogical analysis of the lymph node biopsy performed by EBUS/TBNA. Optical microscopy revealed the presence of opaque and birefringent particles. Electron microscopy showed the presence of numerous inorganic particles (SiO and FeCrNi). • MA-SEM on tissue sections is feasible and can give interesting results when compared with the MA of the BAL fluid and the patient's occupational and environmental exposure. In patient N°4, a manicurist, it identified silica particles in the lymph node and a high level of silicon oxides in the BAL fluid. As mentioned [1], these silica particles may arise from the powder used to polishing the nails before the methacrylate polymer application. Such an exposure may be considered to be involved in the granulomatosis affecting the patient. In patient N°10, a safety worker, steel particles were identified in the biopsy associated with a steel overload in the BAL fluid.This patient has worked as a plumber (less than one year). During this period, he carried out welding and drilling on metal products and paints. In this patient, exposure to metallic particles may be suspected of being a cause of granulomatosis in reaction to steel. Table 2 shows the result of the MA on the BAL fluids and on the paraffin embedded biopsies from the 10 sarcoidosis patients. For the BAL fluid, the ranking was based on the 39 individuals included in the study (one healthy subject was excluded for MA). For the biopsy, the dust level was calculated according to the average number of particles per field. The particles analyzed by EDX were classified according to their chemical composition.
M Catinon
• For EBUS/TBNA cases, we identified FeCrNi and TiNi particles compatible with metal particles released from the needles used for TBNA, as already reported [2] .
• The size of the biopsy is an important factor for the in situ MA. In order to have an adequate sensitivity of the analysis, it is necessary that the surface of the histological section be greater than 0.5 cm 2 .
• The in situ MA with SEM that we performed neither allows us to analyze all the particles present on the histological section nor to detect nanoparticles. This is feasible with the development of an in situ analysis using the Laser Induce Breakdown Spectrometer (LIBS) [3] .
• The in situ MA with SEM on paraffin embedded biopsies allows to determine the chemical distribution of particles observed in the preserved structures of tissues. It offers additional information on the patient's exposure to inorganic dusts and, for some patients, it helps to shift the diagnosis toward a mineral dust-induced granulomatosis. • Calcium phosphate particles were observed in 7 out of 10 patients. This compound has a probable endogenous origin and could be related to the onset of the pathology as described for sarcoidosis [4, 5] . 
